What is claimed is: 



A method for the treatment of hepatitis B virus (HBV) infection comprising administering 
effective amount of a compound selected from the group consisting of formulas [I]-[IV] 
elVw and mixtures of two or more thereof: 

OR— \ .X. B OR — y ^ B 





Formula I 



Y-Z 
Formula HI 



OR 




B 



Z— Y 



Formula II 



OR 




wherein: 

E is selected from the group Consisting of H, OH, OMe, SH, SMe, NH 2 , NHMe, N 3 , F, CI, 
Br, C0 2 H, CO r alkyl, OPh, OPKnW NO, N0 2 , SCN, OCN, NCS, NCO, SOMe, S0 2 Me; 

X is selected from the group consisting of O, S, NH, CH 2 , CHF, CF 2 ; 

Y is selected from the group consis\ing of CH 2 , NH, NOH, NMe, NEt, NOMe, CHF, CF 2 ; 

Z is selected from the group consisting of H, OH, OMe, SH, SMe, F, CI, Br, I, NH 2 , 
NHMe; 

B is a base selected from the group consisting of 




R H 




R 2 is selected from the group consisting of O, S, NM, NR; 
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R 5 is selected from the group consisting of H, branched or unbranched lower alkyl having 
from 1-5 carbon atoms, F, CI, Br, I, CH=CH 2 , CH=CHBr, Ph, Ac, OMe, OPh, NO, N0 2 , 
NH 2 , NHR; 

R 6 and R 8 are^he same or different and are independently selected from the group 
consisting of H, OR OMe, SH, SMe, F, CI, Br, I, NH 2 , NHMe, NMe 2 ; 
R is independentlyvselected from the group consisting of 

9 V 0 0 O F, o 

OH-P— OH-R— OH-P-CH 2 P— OH-P-C— P— 
OH ' H \ • OH OH , OH OH , 

O O \o F, O 9 9 9 F 2 9 

OH-P-CH 2 -P- OH\P-C— P- OH-P-CH 2 -P- OH-P-C— P- 
SEt SEt $Et SEt F F , F F , 

° oo \ of 2 99 9 99 

OH-P-CH 2 -P-0-P— ©H-P-C— P-O-P— OH-P-CH 2 -P-0-P— 
SEt SEt SEt \ SEt SEt SEt F F F , 



O F 2 Q O A 9 W 



2 



OH-P-C— P-O-P- CH 3 (C^) n -il- R-C 

F F F ' \ ' HO 

n=l-16\ (D- and L-aminoacyl) 

or a pharmaceutical^ acceptable salt or prodrug thereof, optionally in combination with a 

pharmaceutically acceptable carrier. 

2. The method of Claim 1 , further comprising administering the compound in combination 
or alternation with one or more additional anti-HBV agents. 

3. The method of Claim 2, wherein the additional anti-HBV agent is selected from the group 
consisting of FTC (the (-)-enantiomer or the racemate), L-FMAU, interferon, beta-D- 
dioxolanyl-guanine (DXG) 5 beta-D-dioxolanyl-2,6-diaminopurine (DAPD), beta-D- 
dioxolanyl-6-chloropurine (ACP), beta-D-dioxolanyl-2-aminopurine (ADP), famciclovir, 
penciclovir, bis-POM PMEA (adefovir dipivoxil); lobucavir, ganciclovir, ribavarin, 
lamivudine (3TC), L-thymidine (L-dT), L-2 ? -deoxycytidine (L-dT), L-2'-deoxycytidine-3',5'- 
di-O-valyl (D or L), entecavir (BMS-200475), adefovir, L-D4FC, D-D4FC, and 
mycophenolic acid (an IMPDH inhibitor). 
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A method for the treatment of hepatitis C virus (HCV) infection comprising 
linistering an effective amount of a compound selected from the group consisting of 
rrrnjlas P]-[IV] below and mixtures of two or more thereof: 
OR — v ^ B OR-^ .X. B 




Z-Y. 



jrmula I 




Y-Z 
Formula HI 



OR 




Z— Y E 
Formula II 



OR 




Y—Z 
Formula IV 



wherein: 

E is selected from the group consisting of H, OH, OMe, SH, SMe, NH 2 , NHMe, N 3 , F, CI, 
Br, C0 2 H, C0 2 -alkyl, OPh, OPhNo\ NO, N0 2 , SCN, OCN, NCS, NCO, SOMe, S0 2 Me; 
X is selected from the group consisting of O, S, NH, CH 2 , CHF, CF 2 ; 
Y is selected from the group consisting of CH 2 , NH, NOH, NMe, NEt, NOMe, CHF, CF 2 ; 
Z is selected from the group consisting of H, OH, OMe, SH, SMe, F, CI, Br, I, NH 2 , 
NHMe; 

B is a base selected from the group consisting of 




N 



IV s H 



N 



.N 
•N 



R 2 is selected from the group consisting of O, S, NH, NR\ 
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R 5 is selected from the group consisting of H, branched or unbranched lower alkyl having 
from 1-5 carbon\atoms, F, CI, Br, I, CH=CH 2 , CH=CHBr, Ph, Ac, OMe, OPh, NO, N0 2 , 
NH 2 , NHR; 

R 6 and R 8 are trife same or different and are independently selected from the group 
consisting of H, OH, CMtfe, SH, SMe, F, CI, Br, I, NH 2 , NHMe, NMe2; 
R is independently selected from the group consisting of 



O 

OH-P— 
OH 



OX O O O Fo O 

n \ it ii n x 2 n 

oh-pA oh-p-ch 2 -p— oh-p-c — p— 



H 



OH OH 



OH OH , 



o o o\f, o 9 9 9 f 2 o 

OH-P-CH 2 -P- OH-P-¥— P- OH-P-CH 2 P- OH-P-C— P- 
SEt SEt SEt \ SEt F F , F F • , 



9 9 9 
OH-P-CH 2 -P-0-P— 

SEt SEt SEt 



F 7 O 

2 ii 



o 



OH-Pr-C — P-O-P— 
SEt SEt SEt 



0 o o 

II tl II 

OH-P-CH 2 -P-0-P— 

1 i i 

F F F 



0 F, O O 

ll 2. ii n 

OH-P-C — P-O-P— 

1 I I 

F F F 



CH 3 (CH 2 ) n - 



NH 2 

R, -9 — n~ 

H O 



n= 1 - 1 6 \ (D- and L-aminoacyl) 

or a pharmaceutically acceptable salt or prodrug thereby optionally in combination with a 
pharmaceutically acceptable carrier. 

6. The method of Claim 5, further comprising administering the compound in combination or 
alternation with one or more additional anti-HCV agents. 

7. The method of Claim 6, wherein the additional HCV agent is selected from the group 
consisting of interferon, macrokine, heptazyme, ribavarin (D and L), amantadine, ofloxacin, 
zadaxin and reticulose. 
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A method for the treatment of hepatitis D virus (HDV) infection comprising administering 
effective amount of a compound selected from the group consisting of formulas [I]-[IV] 
low ak^d mixtures of two or more thereof: 
OR-A ^ B OR— a .X^ B 



Z— Y 



Formula I 




Y— Z 
Formula HI 



OR 




Z— Y E 
Formula II 



OR 



B 




Y-Z 
Formula IV 



wherein: 

E is selected from the group consisting\of H, OH, OMe, SH, SMe, NH 2 , NHMe, N 3 , F, CI, 
Br, C0 2 H, C0 2 -alkyl, OPh, OPhN0 2 , NO, Np 2 , SCN, OCN, NCS, NCO, SOMe, S0 2 Me; 

X is selected from the group consisting 01O, S, NH, CH 2 , CHF, CF 2 ; 

Y is selected from the group consisting of CH 2 , NH, NOH, NMe, NEt, NOMe, CHF, CF 2 ; 

Z is selected from the group consisting of H, QH, OMe, SH, SMe, F, CI, Br, I, NH 2 , 
NHMe; 

B is a base selected from the group consisting of 



N 




N 




R 2 is selected from the group consisting of O, S, NH, NR; 
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R 5 is selected from the group consisting of H, branched or unbranched lower alkyl having 
from 1-5 carboh atoms, F, CI, Br, I, CH=CH 2 , CH=CHBr, Ph, Ac, OMe, OPh, NO, N0 2 , 
NH 2 , NHR; 

R 6 and R 8 are trife same or different and are independently selected from the group 
consisting of H, OH, G)Me, SH, SMe, F, CI, Br, I, NH 2 , NHMe, NMe^ 
R is independently selected from the group consisting of 



O 



o> 



O 



O 



Qf, Q 



oh-p— oh-pA oh-p-ch 2 -p— oh-p-c— p— 



OH ' 



H 



OH OH 



OH OH 



O O 
OH-P-CH 2 -P— OH-P- 
SEt SEt SEt 



O O O O F-, O 

V ii ii ii 2 ii 

-ii— OH-P-CH 2 P— OH-P-C — P— 



SEt 



o 9 9 

OH-P-CH 2 -P-0-P— 
SEt SEt SEt 



F 2 Q 



o 



o 



o 



. 7 o o 

II 2. ii ii 

OH-P-C — P-O-P— 



II X 7 

.p. 
F 



OH-IVC — P-O-P— 
SFA SEt SEt 



CH 3 (CH 2 ) n - 



O 

1 1 



OH-P-CH 2 P-0-P— 

I Z I I 

F F F 

9 

NH 2 

R, -9 — n- 

H O 



n=l-16 \ (D- and L-aminoacyl) 

or a pharmaceutically acceptable salt or prodrug theredf, optionally in combination with a 

y pharmaceutically acceptable carrier. 
30 10. The method of Claim 9, further comprising administering the compound in combmation 

or alternation with one or more additional anti-HDV agents. 

/ 

11. The method of Claim 10, wherein the additional HDV agent is selected from the group 
consisting of FTC (the (-)-enantiomer or the racemate), L-FMAU, interferon, beta-D- 
dioxolanyl-guanine (DXG), beta-D-dioxolanyl-2,6-diaminopurine (DAPD), beta-D- 
1 5 dioxolanyl-6-chloropurine (ACP), beta-D-dioxolanyl-2-aminopurine (ADP), famciclovir, 
penciclovir, bis-POM PMEA (adefovir dipivoxil); lobucavir, ganciclovir, ribavarin, 
lamivudine (3TC), L-thymidine (L-dT), L-2 ? -deoxycytidine (L-dT), L^-deoxycytidine-S'jS 1 - 
di-O-valyl (D or L), entecavir (BMS-200475), adefovir, L-D4FC, D-D4FC, and 
mycophenolic acid (an IMPDH inhibitor). 
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13. A method for the treatment of HIV or AIDS comprising administering an ettectiye 
amount of a compound selected from the group consisting of formulas [I] -[IV] belo/v and 
mixtures of two or more thereof: 

OR — v .X^ B OR^ ^ B 




Z— Y 



Formula I 



OR 




Z— Y E 
Formula II 

wherein: 

E is selected from the group consist 
Br, C0 2 H, C0 2 -alkyl, OPh, OPhN0 2 , 

X is selected from the group consist 

Y is selected from the group consi 

Z is selected from the group consist pig of H, OH 
NHMe; 

B is a base selected from th^ group 





Me, SH, SMe, NH 2 , NHMe, N 3 , F, CI, 
OCN, NCS, NCO, SOMe, S0 2 Me; 

CH 2 , CHF, CF 2 ; 
, NOH, NMe, NEt, NOMe, CHF, CF 2 ; 
3Me, SH, SMe, F, CI, Br, I, NH 2 , 



R is selected from the group consisting of O, S, NH, NR; 
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R 5 is selected from the group consisting of H, branched or unbranched lower alkyl having 
from 1-5 carbon atoms, F, CI, Br, I, CH=CH 2 , CH=CHBr, Ph, Ac, OMe, OPh, NO, N0 2 , 
NH 2 , NHR; 

R 6 and R 8 are the same or different and are independently selected from the groupy 
consisting of H, OH, OMe, SH, SMe, F, CI, Br, I, NH 2 , NHMe, NMe,; 
R is independently selected from the group consisting of 



OH-P— OH-P— OH-P-CH 2 P— OH-P-C— P— 
OH ' H OH OH , OH OH 



O 



O 



O 



OF, Q 



O O O F, O / \! r 2 „ 

OH-P-CH 2 -P- OH-P-C— P- OH-P-CH 2 -P- /5h-P-C— P 



O 

It 



o 

II 



SEt SEt 



SEt SEt 



O F, 



O 



F , 



o 9 9 

OH-P-CH 2 -P-0-P— 
SEt SEt SEt 



O Rv-^O o 
OH-P^C — VrO-y 
It /SEt 



it 



Qf, q 



O 



o 



OH-P-C — P-O-P- 

I I I 

F F F 



CH 3 /CH 2 ) m 



[n=l-16. 



or a pharmaceutically acceptable salt/or prodrug, 



9 9 9 
OH-P-CH 2 -P-0-P— 

I z I I 

F F F 

NH 2 

R, "9 — n- 

H O 
(D- and L-aminoacyl) 

lereof, optionally in combination with a 



pharmaceutically acceptable carrier. 

14. The method of Claim 13, furthej 
combination or alternation with one 

1 5 . The method of Claim 1 4, wner< 



prising ; idministering the compound in 
r more additional anti-HIV agents, 
in the additio] lal anti-HIV agent is selected from the 



group consisting of (-) or racerfiic 2- hydroxymethyU-5-(5-fluorocytosin-l-yl)-l,3-oxathiolane 
(FTC); the (-)-enantiomer jrf 2-hydr :>xyme^ (3TC); 
carbovir, acyclovir, interferon, AZTl DDI, DDC, D4T, S'-azido-T^-dideoxy-S-methyl- 
cytidine, beta-D-dioxolanyl-guaninel(DXG), beta-D-dioxolanyl-6-chloropurine (ACP), 
abacavir, SUSTIYA, nevirapine, del^irdine, TMC-120, DMP-266, Loviride, Capravarine, 6- 
benzyl-l-(etho^ymethyl)-5-isopropyl uracil (MKC-442), indinavir, inverase, viracept, norvir, 
fortovase, ag^herase, lopinavir and DMP-450. 
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17\ A pharmaceutical composition for the treatment of HBV comprising a combination of an 
ffective amount, of an anti-HBV agent and an effective amount of a compound selected from 
tn£ gro^ consisting of formulas [I]-[IV] below and mixtures of two or more thereof: 

OR-Vv .X v B OR-^ B 




Z-Y 



Y-Z 
Formula IE 



OR 




Z— Y E 
Formula II 



wherein: 

E is selected from the group consisting- of H, OH, OMe, SH, SMe, NH 2 , NHMe, N 3 , F, CI, 
Br, C0 2 H, C0 2 -alkyl, OPh, OPhN0 2 , NO, NA, SCN, OCN, NCS, NCO, SOMe, S0 2 Me; 
X is selected from the group consisting ofY), S, NH, CH 2 , CHF, CF 2 ; 
Y is selected from the group consisting of OH 2 , NH, NOH, NMe, NEt, NOMe, CHF, CF 2 ; 
Z is selected from the group consisting of H, yH, OMe, SH, SMe, F, CI, Br, I, NH 2 , 
NHMe; 

B is a base selected from the group consisting < 



R 2 is selected from the group consisting of O, S, NH, NR; 
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\ 

R 5 is selectedxfrom the group consisting of H, branched or unbranched lower alkyl having 
from 1-5 carbon akms, F, CI, Br, I, CH=CH 2 , CH=CHBr, Ph, Ac, OMe, OPh, NO, N0 2 , 
NH 2 , NHR; \ 

R 6 and R 8 are tha same or different and are independently selected from the group 
consisting of H, OH, \>Me, SH, SMe, F, CI, Br, I, NH 2 , NHMe, NMe 2 ; 
R is independently ^elected from the group consisting of 

9 V O O O Fo o 

„ TT 11 \j n ii ii 2 ii 

OH-P— OH-R— OH-P-CH 2 P- OH-P-C— P— 
OH ' A ' OH OH , OH OH , 

o o \of 2 o 9 9 of 2 O 

OH-P-CH 2 -P- OHV-P-C— P- OH-P-CH 2 P- OH-P-C— P- 
SEt SEt VEt SEt F F , F F , 

o oo \ of 2 oo o oo 

OH-P-CH 2 -P-0-P— \ OH-P-C — P-O-P— OH-P-CH 2 -P-0-P— 
SEt SEt SEt \ SEt SEt SEt F F F , 

O F, O O \ O NH 2 
OH-P-C— P-O-P- CH 3 (CH 2 ) n -lJ— R'-C n— 

til \ I II 

F F F ' \ ' HO 

n=M6 (D- and L-aminoacyl) 

or a pharmaceutically acceptable salt or prodrug thereof, in combination with a 

pharmaceutically acceptable carrier. 
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^9. A pharmaceutical composition for the treatment of HCV comprising an anti-HCV agent 
effective amount of a compound selected from the group consisting of formulas [I]- 
] b^Jow and mixtures of two or more thereof: 
OR-Va .X. B OK—x .X. B 



Z— Y, 




rnlal 



Y-Z 
Formula EI 



OR- 




Z— Y E 
Formula II 



X^ B 




Y-Z 
Formula IV 



wherein: 

E is selected from the group consisting of H, OH, OMe, SH, SMe, NH 2 , NHMe, N 3 , F, CI, 
Br, C0 2 H, C0 2 -alkyl, OPh, OPhN0 2 , Nto, N0 2 , SCN, OCN, NCS, NCO, SOMe, SO z Me; 

X is selected from the group consisting\of O, S, NH, CH 2 , CHF, CF 2 ; 

Y is selected from the group consisting oY CH 2 , NH, NOH, NMe, NEt, NOMe, CHF, CF 2 ; 

Z is selected from the group consisting of \\, OH, OMe, SH, SMe, F, CI, Br, I, NH 2 , 
NHMe; 

B is a base selected from the group consisting Vf 




N 



■ N 



R 



R^H N 



R 2 is selected from the group consisting of O, S, NH, NR; 
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R 5 is selected from the group consisting of H, branched or unbranched lower alkyl having 
from 1-5 carbon atoLs, F, CI, Br, 1, CH=CH 2 , CH=CHBr, Ph, Ac, OMe, OPh, NO, N0 2 , 
NH 2 , NHR; 

R 6 and R 8 are the same or different and are independently selected from the group 
consisting of H, OH, OMe, SH, SMe, F, CI, Br, I, NH 2 , NHMe, NMe 2 ; 
R is independently selected from the group consisting of 

O 



O 

OH-P- 



OH 



OX O O O F 2 O 

OH-P-A OH-P-CH 2 -P— OH-P-C— P— 
H \ OH OH , OH OH , 



O O fc>F, 0 9 9 O F 2 o 

OH-P-CH 2 P- OH-Pr-C— P- OH-P~CH 2 -P- OH-P-C— P- 
SEt SEt SKt SEt F F , F F , 



o 99 \9 F 2 99 9 99 

OH-P-CHo-P-O-P— OH-P-C — P-O-P— OH-P-CH 2 -P-0-P- 



SEt SEt SEt 



SEt SEt SEt 



5sf 3 



0 f 2 9 9 \ o 

OH-P-C P-O-P— CH 3( C V2>n- 

1 II, 

F F F 

n=l-t 



NH 2 
R'-C 



H O 
(D- and L-aminoacyl) 



or a pharmaceutically acceptable salt or prodrug thereof, in combination with a 
pharmaceutically acceptable carrier. 
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2k A pharmaceutical composition for the treatment of HDV comprising an anti-HDV agent 
and an effective amount of a compound selected from the group consisting of formulas [I]- 
[IV] below and mixtures of two or more thereof: 

Or\ ^ B OR— a ^ B 




Z— Y 



Y— Z 
Formula HI 



OR 




Z—Y E 
Formula II 



Y— Z 
Formula IV 




wherein: 

E is selected from the group consisting of H, OH, OMe, SH, SMe, NH 2 , NHMe, N 3 , F, CI, 
Br, C0 2 H, C0 2 -alkyl, OPh, OPhN0 2 , NO, N0 2 , SCN, OCN, NCS, NCO, SOMe, S0 2 Me; 
X is selected from the group consisting- of O, S, NH, CH 2 , CHF, CF 2 ; 
Y is selected from the group consisting\f CH 2 , NH, NOH, NMe, NEt, NOMe, CHF, CF 2 ; 
Z is selected from the group consisting ot\H, OH, OMe, SH, SMe, F, CI, Br, I, NH 2 , 
NHMe; 

B is a base selected from the group consisting of 



R 2 H 



R 2 is selected from the group consisting of O, S, NH, NR; 
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R 5 is selectechfrom the group consisting of H, branched or unbranched lower alkyl having 
from 1-5 carbon a\pms, F, CI, Br, I, CH=CH 2 , CH=CHBr, Ph, Ac, OMe, OPh, NO, N0 2 , 
NH 2 , NHR; 

R 6 and R 8 are the\same or different and are independently selected from the group 
consisting of H, OH, OMe, SH, SMe, F, CI, Br, I, NH 2 , NHMe, NMe 2 ; 
R is independently selected from the group consisting of 



9 V O O O F, O 

OH-P- OH-Pr- OH-P-CH 2 -P- OH-P-C— P— 
OH ' h\ ' OH OH , OH OH , 



O O \0 F, O 9 O 9F 2 0 

OH-P-CH 2 P- Oh\p-C— P- OH-P-CH 2 -P- OH-P-C— P— 
SEt SEt SEt SEt F F , • F F , 

o 99 \ 9 F 2 9 9 9 99 

OH-P-CH 2 -P-0-P— V)H-P-C — P-O-P— OH-P-CH 2 -P-0-P— 
SEt SEt SEt \ SEt SEt SEt F F F 

o f, o o V 9 ¥ H 2 

OH-P-C— P-O-P- CH 3 (&H 2 ) n — U— R'-C — n— 



F F F \ ' HO 

n= 1 -y> (D- and L-aminoacyl) 

or a pharmaceutically acceptable salt or prodrug thereof, in combination with a 

pharmaceutical^ acceptable carrier. 
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23. A method for the treatment of a proliferative disorder comprising administering J 
effective amount of a compound selected from the group consisting of formulas [Ij/[IV] 
below and mixtures of two or more thereof: 

OR — \ ^ B OR-^ B 




Z-Y 



Formula I 




Y-Z 
Formula EI 




Z— Y E 
Formula II 



OR- 



X /B 




Y-Z 
/Formula IV 



wherein: 



E is selected from the group consis^tipg of IJ^v) 



Br, C0 2 H, C0 2 -alkyl, OPh, OPhN0 2 , JlOjN0 29 S(XN, OCN, NCS, NCO, SOMe, S0 2 Me; 



X is selected from the group c^siLtfng of O, S , 
Y is selected from the group ^consisting of CH 
Z is selected from the groyp consisting of H, C 
NHMe; 

B is a base selected fr6m the groijp consisting 
'R 6 



[, OMe, SH, SMe, NH 2 , NHMe, N 3 , F, CI, 



NH, CH 2 , CHF, CF 2 ; 

NH, NOH, NMe, NEt, NOMe, CHF, CF 2 ; 
H, OMe, SH, SMe, F, CI, Br, I, NH 2 , 



N 




R 2 is selected from the group consisting of O, S, NH, NR; 
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R 5 is selected from the group consisting of H, branched or unbranched lower alkyl haying 
from 1-5 carbon atoms, F, CI, Br, I, CH=CH 2 , CH=CHBr, Ph, Ac, OMe, OPh, NO, N9 2 , 
NH 2 , NHR; 

R 6 and R 8 are the same or different and are independently selected from the jgroup 
consisting of H, OH, OMe, SH, SMe, F, CI, Br, I, NH 2 , NHMe, NMe 2 ; 
R is independently selected from the group consisting of 

9 O 9 9 O F 2 O 

OH-P— OH-P— OH-P-CH 2 -P— OH-P-C— 

OH ' H ' OH OH , OH Am , 

9 9 9 F 2 o/9\/9 9f 2 9 

OH-P-CH 2 -P— OH-P-C— P-/ OH-P4CH2-P— OH-P-C— P— 
SEt SEt SEt SEt F J/ F , F F , 

O OO /o F,/0 O O OO 

ii it ii / ii A 2/ ii / ii ii ii ii 

OH-P-CH 2 -P-0-P— OM-P-G^-P-iO-P— OH-P-CH 2 -P-0-P— 
SEt SEt SEt / SEt SEt/ SEt F F F 

O F, O O / / SyA NH 2 

ii 2 ii ii AtS /my^ / ~ . ' 

oh-p-c— p-o-p— ^3(9^)11— "t- R c n— 



F F F Vf S I 9 HO 

n= 1 - 1 6 / (D- and L-aminoacyl) 

or a pharmaceutically accept£ble/salt or prodrug/thereof, in combination with a 

pharmaceutical^ acceptable carrier. 

24. The method of Cfeim 23, wherein the proliferative disorder is selected from the group 
consisting of cancpr of the stcjmach, kidney, colon, rectal, liver, pancreatic, lung, breast, 
cervix uteri, corpus uteri, ovdry, prostate, testis, bladder, renal, brain/CNS, head and neck, 
throat, Hodglan's disease, non-Hodgkin's leukemia, multiple myeloma leukemias, skin 
melanom^f acute lymphocytic leukemia, acute myelogenous leukemia, small cell lung cancer, 
choriocarcinoma, rhabdomyosarcoma, neuroblastoma, mouth/pharynx, esophagus, larynx, 
melanoma, and lymphoma. 
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26. A process for stereospecifically preparing a 5 '-modified pyrimidine P-nucleoside 
comprising 

a. applying the Mitsunobu reaction to a chiral compound of the formula 

X 

R 



HO 



HO- 

b. selectively protecting the 3'-P-position of the resulting nucleoside of step (a) with 
a benzoyl protecting group or an acid labile protecting group; 

c. subjecting the resulting 3'-P-protected anhydro derivative of step (b) to mild 
alkaline hydrolysis, followed by phosphorylating the ring-opened, 3'-P-protected product 
with a phosphorylating agent; 

d. saponifiction of the benzoyl group of the resulting product of step (c) to give the 
desired P-nucleoside 5 '-phosphate; and 

e. optionally oxidizing the 5 '-phosphate to obtain the 5 '-phosphite. 

27. The process of Claim 26, wherein the acid labile agent is selected from the group 
consisting of tetrahydropyranyl (THP), a trityl group, or dimethyl-/-butylsilyl (DBMS). 

28. A process for stereospecifically preparing 5'-phosphorylated pyrimidine ct-nuclepsides 
comprising 

a. applying the Mitsunobu reaction to a chiral compound of th^lc5nnula 

X 

HO- 




HO- 

b. directly phospho^ajfng^fcHe result/ng anhydro-derivative of step (a) to yield the a- 
nucleoside 5 5 -phosphate; ancL 

c. optiprfally oxidmng the resulting 5'-phosphate to obtain the 5 5 -phosphite. 
29. A prop^ss for stereospecifically preparing 5'-phosphorylated pyrimidine ct-nucleosides 
comprising 
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a. treating a compound of the formula 

HO- 
HO 

with CBr 4 -Ph 3 P to yield a dibromide/; 

b. treating the dibromide ^ith a non-nucleophilic base in an inert solvent to form an 
anhydro-nucleoside; and 

c. treating the anhydro-rfucleoside with tribenzylphosphite, followed by 
hydrogenation to yield the a-nucleoside 5'-phosphorylated product. 
30. A process for preparing purine p-nucleoside 5'-phosphates comprising 

a. converting a piitipe nucleoside into an 8-thio-derivative by brominating the 
nucleoside and thefot treating with thiourea; 

b. applying the Is^it^unobu reaction to the 8-thio-derivative to yield the S-anhydro 
3-3'-hydrctxy group; 

\ 9 -hydroxy group with a base stable protecting group yielding a 
ro-nucleoside; 

cted S-anhydro-nucleoside with m-chloroperbenzoic acid; 
sr rearrangement of the product of step (d) using benzoic 



product having a 

c. protecting 
protec ted ; 

d. oxidiin£ 

e. achie\ 
anhyc 

f. desutf 
benzoylation 

g. phosl 



jet of step (e) with Raney nickel, followed by de-O- 
rotected p-3 '-nucleoside; 

!bcted (5-3 '-nucleoside to obtain the |3-5'-phosphorylated 



product; and 

h. optionally oxidizing the product of step (g) to obtain the P-5 '-phosphite 
nucleoside. 

3 1 . A procfess for preparing purine a-nucleoside 5 '-phosphates comprising 

a. £onverting^purine nucleoside into an 8-thio-derivative by brominating the 
nucleoside and then treating with thiourea; 
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b. applying the Mitsunobu reaction to the 8-thio-derivative to yield an S-anhyc 
nucleoside product; 

c. phosphorylating the S-anhydro nucleoside to yield a protected S-a 
nucleoside; 

d. oxidizing the protected S-anhydro-nucleoside with m-chlorop€rbenzoic acid; 

e. achieving Pummerer rearrangement of the product of step^fd) using benzoic 
anhydride; 

f. desulfurizing the product of step (e) with Raney nip£el, followed by de-O- 
benzoylation in base to yield a phosphorylated B^S^oiuclpdside; 

g. optionally oxidizing the product of step (fj'fb obtain the p-3' -phosphite nucleoside. 
32. A process for preparing nucleoside Synii- and4r?phosphates comprising 

a. addition of sulfur to methylenediphosphyte tetrachloride to produce di- or 
trithiomethylenebis(phosphonate) tet 

b. hydrolyzing the di- or trj^l)i6methyl^i)febis(phosphonate) tetrachloride to obtain the 
corresponding phosphonate; 

c. treating the resultin^(£omf>ound of &ep (b) under Yoshikawa-Roeschler's 
conditions to yield the coij^sp^anding P^nucIeoside-S'-yl-methylenebis-Cthiophosphonate); 

d. S-alkylating^nd tpfeating the resulting compound of step (c) with fluoride (Bu 4 NF ? 
DAST) to yield flugfine substituted 3'-p-piotected nucleoside; 

e. depjmecting me 3'-P-nucleoside to obtain the 5'-di- or 5' -triphosphate p- 
icleoside. 
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